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l. Overview and executive summary

BLM in Alaska operates over avast area. We spend in the neighborhood of $250,000 each year
maintaining a backbone system of mountaintop VVHF radios, which provides solid coverage to less than
50% of that area. Given mandates for flight following, and field personnd safety, more extensve
communication coverage is urgently needed. Together with the recent mandate to narrow band our
radios, and move toward digital systems, we have great incentive to explore more modern dternatives
to VHF radio. Following a statewide user telecommunication needs survey in the spring of 1998, we
embarked on an exploration of satdlite telephony as such an dternative. As of this date, the only
system which offerstotal statewide coverage, independent of loca topography, is Iridium.

The Iridium satellite system began commercia service latein 1998. BLM Alaskawas a Beta Test Site
and had two phones with unlimited free air time for the months of December 1998 and January 1999.
The results of that testing convinced us that thisis an important communication tool for our operations
across the gtate of Alaska. We began to procure phones to conduct a more extensive operationd tria
for the field season of 1999. By the time we were heavily into the field and fire season, there were over
50 phones statewide. As of thiswriting there are at least 71 phones spread around BLM Alaska. This
paper reports on the experience gained during 1999.

The quick summary of our findingsisthat, for the first time, our employees have rdliable
communications everywhere they go in the sate! This does not mean the phones dways worked
flawlesdy, asthere are operationd limitations to any system. But they were most advantageous in
those areas completely without other means of communication. Users knew they could place acal
when they needed to. Our conclusion isthat Iridium works, provides easy communications from al our
areas of operation, and is very cost effective. For safety alone, it should be a mandatory component of
any fidd kit.

Asyou will seein the presentations below, the phones were adopted eagerly by fidld workers. The
magor complaint adl summer long was that we did not have enough phones for the demand. The
summer “trid” turned into afull operationd deployment of satellite telephony.

A congderable number of anecdotes and operationa comments are included.  Although they make this
report quite long, | fed they give amuch better picture of the usefulness than would a brief presentation
of gdidtics.



. Iridium phones and users

The Iridium phone ingrument is known as an Iridium Subscriber Unit (1ISU). There are two
manufacturers of 1SUs, Kyoceraand Motorola. More details are available on the individua
manufacturers web sites. Motorola units were available long before the Kyocera, so dl but afew of
our phones are Motorola 9500s. Motorola makes a cell phone cassette to attach to the 9500 and we
have two of those for evauation. Kyocera makes two different models of 1SU, asingle mode (satellite
only) and adua mode (satdllite and cdll phone), and we obtained one of each for evauation. Within
the last few months users have begun to procure Kyocera, aswell as Motorola, phones. Both vendors
offer pagers, and we have twelve of the Motorolapagers. Didtribution of the phones around Alaskais

shownin Tablell-1.

AlaskaFire Service (AFS) 23
Operationa Support 8
Warehouse 7
Smoke Jumpers 8

Anchorage Field Office (AFO) 6
Resources 3
Cadadtral Survey 3

Glenndlen Fidd Office (GFO) 9

Northern Field Office (NFO) 23
Fairbanks Resource 19
Tok Resource 2
Rangers 2

Alaska State Office (ASO) 10
Lands, Minerals, Resources 9
Rangers 1

Tablell-1. Digtribution of Iridium phones within BLM Alaska

The saven phones placed in the AFS warehouse are available for short period use. We limited this use
to around two weeks maximum during the busier time of the season. All of these have been in users




hands most of the summer Mogt of this use was by BLM Alaska personnd, but we did have units out
briefly for evaluation by other agencies (e.g. US Customs Alcan). Our units have been used in avariety
of Lower 48 states (e.g. Florida, Louisiana, Montana, Nebraska, Utah) and in Mexico and Canada.

Eight of the phones were assigned to the Alaska Smoke Jumpers, and were carried to almost every
incident on which they were deployed.

Phones have traveled via aircraft of many types, boats and rafts, four wheders, snow machines, cars
and trucks, parachutes, foot, etc. Users were asked to try to protect them as best they could, but to do
their job without letting the phones interfere. We wanted to see how well they would hold up. Each of
the 15 phones from the Warehouse and for the Smoke Jumpers were packaged in asmdl hard plastic
case (Peican Modd 1400), dong with charger adapters, extra battery and manual. This provided
excdllent protection during trandt. But in daily operation the phones were mostly carried in their legther
holster, and subjected to routine field conditions. So far we have had no damage requiring repair,
though we have lost afew components such as bdt clips and battery covers. Of the 71 phones, three
have been sent back for warranty replacement or repair due to margina operation unrelated to use.

Purchase prices for our Motorola phones have ranged from the origind full list price of $3,395 down to
$1200. Early purchases included only one battery (standard capacity), AC and DC charging adapters
and aleather holster. More recent purchases added a second battery (high capacity), antenna adapter
and externd magnetic mount antenna for automotive use. Recently, these sets have been advertised
around $1,000. Even lower prices may appear, as Motorola has released a new version of the phone
whichisahbit andler, lighter, and may have longer battery life. Consequently, vendors are wanting to
clear inventory of the older moded phones.

Motorola offers athird battery (ultra-high capacity), which occupies the entire accessory compartment,
S0 it can't be used with the cell phone attachment. Since we do not use the cell phone, this has become
our battery of choice. All three models are 3.6V Lithium lon batteries, and very expensivel We have
made known our desire for a battery pack which will use sandard AA batteries.

Both companies sell solar panels for charging batteries away from AC power. The AFS Radio Shop
made up smple assemblies of asolar panel, regulator and small, sedled gdl battery. These have
worked quite well for those longer term field Stuations, and are less than haf the cost of elther vendor's
solar pandl product.

Our field experience with the Kyocera phones is quite limited. Those who have used them seem to
prefer the Kyocera single mode SS-66K over the Motorola 9500, mainly because of the smaller size.
We await the newer Motorola offering eagerly.



. Iridium System, Service Providers and Service

The operationd Iridium System essentidly congsts of three hierarchica segments: A) the space segment
and contral for it; B) gateways, C) service providers. More details can be found on the Iridium Web
gte -- www.iridium.com.

A. Space Segment
The space segment congists of 66 orbiting satdllites, arranged into six orbita planes with
eleven satdllites in each. The near-polar orbits are equally spaced around the globe and
the satdllites are equaly spaced within each orbita plane. There are six additiond
satdlites orbiting, one per orbitd plane, fully functiond spares, capable of being moved
to replace afaled satellite. Operation and control is done by Iridium LLC, from their
headquartersin Virginia Thisisan internationaly financed corporation, with publicly
traded stock, and has been under Chapter 11 reorganization the past few months.
Iridium LLC wholesdes services only to the gateways.

B. Gateways
The gateways are the companies which provide service to mgor geographica regions.
Gateways are the links into the Public Switched Teephone Network (PSTN), as well
as providing operationd added vaue to the basic communication service. There are
currently severd gateways around the world. Iridium North America (INA), inthe
Phoenix areg, is the gateway for US, Canada, Mexico and South American. The
gateways wholesae value added services to the service providers.

C. ServiceProviders
The Iridium Web ste currently lists about twelve service providers offering servicein
the US. These are the vendors with whom most users directly interact. They set the
pricing and featuresin service plans. During 1999, we purchased services from four:
Bearcom, Earth One, INSAT, Seven Seas. In early summer, US Digitd, the parent
company of INSAT, decided it did not want to be in the Iridium business, and
eliminated INSAT. Ther customers were later picked up by Telcam, but by then we
had dready moved our phones to another provider. We have had excellent service
from al providers with whom we have worked. During the Sartup of the system there
were frequent bugs that had to be worked out in billing procedures, etc. All providers
have gone to extremes to be sure we were treated fairly and were satisfied with the
resulting service and hilling.

Because the Iridium system is globa, and subscribers can roam anywhere in the world, Iridium has
been established as a separate country. Thus, calls between an Iridium 1SU and a PSTN phone are
adwaysinternationd cdls. Iridium determines the pricing only on cals originating from an Iridium phone.
Pricing on cdls originating from a PSTN are determined by the local carrier under their internationa



cdling plans. Currently inthe US, typica pricesfor 1ISU to Country Code 1 (CC1, US & Canada) are
around $1.70/min while acdl in the other direction (CC1 to ISU) istypicdly $6.50/min!

Userstypicaly buy a package of 1SU/accessories and service from one of the service providers.
However, sarvice isimplemented through the use of aremovable smart card, caled a Subscriber
Identity Module (SIM), which can be swapped around different ISUs. Serviceis determined by the
SIM inserted into the ISU. Thus, a specific 1ISU isnot tied to any one provider for service. The
pagers, however, do not use SIMs, and have to be physicaly reprogrammed to be moved to a different
service provider.

Early in our use, service plansinvolved an activation fee (typicaly $70-$100), a monthly fixed fee
(typicaly $70) and per-minute air time fees (typicaly $1.79 - $2.00/min for ISU to CC1). Theair time
fees were complicated, depending on where the |SU was |located, where the other party was located,
and who was cdling whom. Because many of our phones would be inactive during the winter months,
we were concerned about fixed monthly rates.

In late January, INA invited a group of selected customers (which included the two Betatestersin

BLM Alaska) to a User Forum in Phoenix. Iridium provided a number of substantive presentations
about the company and operations, and they asked for feedback from the gathered users. There was
considerable opportunity for one-on-one conversations with personne from dl levels of al segments of
the sysem. The Alaska contingent continualy chanted the mantras of different pricing structures, longer
battery life and AA battery packs.

By spring, Iridium had developed, and vendors were offering, an Alaska Plan which required no fixed
monthly fees and charged $1.59-$1.99/min for cdls within Alaska, in exchange for dightly increased
activation fees (typicadly $100). They dso sgnificantly smplified the rate structure for calls outside
CC1. Over acouple of months we moved al our phonesto the new plan, and the use costs shown
below reflect a corresponding reduction in average operationa costs. Unfortunately, this planisno
longer avallable to new service, but some plans till offer no, or lower, fixed monthly fees with dightly
higher activation fees and costs per minute.

One service feature not yet described isthe Simple Messaging Service (SMS). This alows messages
to be sent to the ISU from ether a touch tone phone (numeric) or from a messaging section on the
Iridium Web dte (text). Up to 120 characters can be sent, at no cost to either sender or receiver. This
is an extremely useful feature, and was most commonly used to avoid the high cogts of calling the ISU
from the office. Inthisregard, it operates smilarly to atext pager. However, the ISU does not have to
be on when the message is sent. Messages are stored, and will be retrieved the next timethe ISU is
turned on and registers with the network.



V. Use gatistics

The figures presented in the tables below come from hilling for ar time for the phones. A few missng
vaues make the information approximate, though it probably represents at least 95% of the totdl.
Table V-1 and the following discussion address how much the phones were used. Table 1V-2
addresses who used them and how they were used.

Totds Averages
# Active
Phones | Minutes 55 Min/phone | $phone | F¥min
Jan 0 0 $0
Feb 6 39 $1,017 7 $169 | $26.07
Mar 14 118 $1,424 8 $102 | $12.07
Apr 23 580 $3,691 25 $160 | $6.36
May 28 881 $3,899 31 $139 | $4.43
Jun 33 2,616 $5,842 79 $177 | $2.23
Ny 55 8,192 | $17,190 149 $313 | $2.10
Aug 49 3,373 $6,032 69 $123 | $1.79
Sep 30 999 $1,770 33 $59 | $1.77
Oct 15 290 $584 19 $39 | $2.01
Nov 13 57 $95 4 $7 | $1.66
Dec 8 39 $66 5 $8 | $1.69
Overdl 17,221 | $41,685 $2.42

TablelV-1. Iridium Use Statistics for BLM Alaskain 1999

Table V-1 shows cumulative totals, and derived rates, for billed use of the phones each month. “#
Active Phones’ represents only phones actudly billed for air time. Because some phones were carried
for safety and used very little, this table under-represents the number of phones carried in the field.
Also note that we were acquiring new phones during the first 6-8 months, so the aggregate figures may
not be reliable predictors of future use during that part of the year.



The mogt interesting figures in Table 1V-1 are contained in the “Min/phone’ and “$min” columns. The
former should gpproximate seasond use patterns statewide, which has been useful in anticipating costs
for next field season. The latter shows the steady reduction in air timerate this year. During the first half
of the year, average rates decreased as increasing use made the fixed monthly fees aless sgnificant
portion of thetotd hill. During thelast haf of the year the dimination of fixed monthly fees can be
clearly seen. Thisismaost obviousin the drop between May and June, which iswhen a sgnificant
number of accounts were converted to the new Alaska Plan.

Also of greet interest are the totals at the bottom of Table IV-1. For atota air time of over 17,000
minutes we paid just under $42,000, to give an average cost for al use of around $2.42/min. Next

Season, that cost should be closer to $1.70/min. From that, we see that a smilar amount of use will

cost about 30% less, or alike number of dollars will dlow for anearly 45% increase in use.

Budget Category 2?? rir\mlee
Resource 60%
Fire 30%
Pre-suppression 10%

TableIV-2. Approximate Didribution of Air Time

Table 1V-2 roughly separates the billed time by budget category. “Resource’ includes al non-fire
related use. “Fire’ use was charged againg fire suppression funds.

Perhaps the most indicative result from the budget issue was not quantitative. The perceived benefit of
this technology was driven home when Resource users began purchasing Iridium phones in quantities,
from their own limited operationd funds, without prior budgeting for them. Given that misson needs
aways exceed available funding, these users do not spend those funds lightly. They voted for this
technology in the most gnificant way possible.



V. Survey results

After the field season, users were asked to fill out abrief survey on their use of Iridium phones. The
survey asked eight pecific questions. Results from the first Six questions will be detailed in this section.
The seventh asked for anecdotes, which will be reproduced in section VII. Question eight asked for
suggestions for improvement, which will be listed in section VIII. At the end of the survey was the
invitation “Anything dse?”  Comments included there are scattered among the various sections of this

report.

There were 62 respondents. Thisis an excellent return, considering that we started the season with
about 50 phones, ended the season with about 65 phones, and about 10-15 were regularly shared
among multiple users

For the questions in this section, multiple responses were frequent. On the other extreme, some
respondents answered only one question. The questions were open ended, and the categories
summarized below are groupings of smilar or identica wording in user responses. The bar graph on
the right margin incdludes a mark for each response fdling into that category.

1) Describe your general use of the phone. How did it fit into your mission? Wasit carried for
safety only? Did you do routine business with it? Etc.

Routine business, daily use eI
Logistic support HHELHET
Hight following I
Aircraft schedule changes (I
Safety, mostly, little operational use. (1
Daily call home for personnd I
Fire Incident Command communications I
Office voice mail checking Il
Legd, technica questions & equipment problemsin the fied If

2) Very Important: To what extent did the Iridium phone replace use of VHF/FM radio?

To alarge degree or completely HHEHETEn
No radio coverage exigts, first time with reliable communications I
Different uses, not replacement I
15% - 25% f
Replaced HF/SSB radios previoudy used in field and on seagoing charter vessals |



3) Give an overall assessment of the usefulness of the phone.

Extremely useful OO
Very usgful I
Improves efficiency for employees and aircraft Il
Sefety vaue immessurable If
SMS very ussful I

4) Make an estimate of how much you used the phone (number of calls per day/week, total
minutes of use, whatever) and over what calendar time.

| have attempted to lump responsesinto Smilar binsfor talying. The bins represent use rates when
phones are deployed, not averages across the season.  See Section |11 for season aggregates.

<1 call per day I

1-5 calls per day T
6-10 calls per day I

>10 calls per day I

5) List the positives (benefits experienced or perceived, coverage area increases, etc.).

Unlimited coverage area T
Added security/safety T
Relishle I
Easy to use (not much to remember) [I[[11]
Easy to carry, lightweight Il
Technica information to complete job aways accessble I
SM S from office very useful If
Can have extended discussion, unlike radio requiring short use cycles If
Fairly smal and durable I
Invauable in emergency I
Direct PSTN connection, doesn't require relay from digpatch I
Problem resolution much faster I
No communication without it I
Red-time private conversations I
Don’'t have to remember which radio repeatersto usein different areas |
Feld saff can cdl office, but office can't cdl them |
Instant access |
Hight following much more timdy (diminates need for round robin) |
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Eliminated uncertainty in fiedd communications, particular marine

Eliminated dally flyover for fires outside radio coverage

Eliminated need for night dispatcher on duty, by posting duty officer home phone #
Easy contact with office for deding with tasks there

Family’ s sense of security knowing | can be in contact

Easy to teach the use of phone

Could not check voice mail with radio phone patch, but could with Iridium
Tremendous freedom and time saving in not having to find a phonein villages

6) List the negatives (operational problems, limits of equipment, etc.).

It should be noted that the first two or three items appear to be addressed by the upgrades available to
the Motorola 9500 phones, which had not been done yet on amgjority of the Alaska units.

Connections often lost after 2-5 minutes W
System busy status required redial (I
Garbled speech at times (I
Battery life too short I
Antenna comes loose too easily, antenna design, antennaiissues (1111
Needs open area, can't use ingde buildinggitrailers/etc I
Phoneis“big & dunky” NI
Margina operation under forest canopy IIf
Single user —no “party ling’ accessfor othersin crew If
Phone is delicate, not protected from dust and water If
Receiving cdlsisimpractica If
Cogt of phones and cdls If
Respongihility for “one more piece of visble equipment” in fied If
Too many options on phone I
Not hearing aid compatible I
Not enough phones available |
PSTN switches need to be programmed to recognize Iridium country code
Sight delay causes avkward communication at times

Cumbersome phone number

Attractive nuisance — onlookers wanting to try it out

Phone access from field crews sometimes complicates digpatching

Phone turns on in pack, sometimes

Susceptible to cold

I
I
I
I
I
I
I
Liability |

11



VI.  Operationd Discusson

This section will discuss some of the problems and issues raised above, aswell as pass on some
operationa information that doesn't fit in sections above.

Dropped Calls

Lost connections on callsin progress was commented on repeatedly. Given the intense and wide
ranging operationa use of the phones, we were not able to collect detailed use tatistics from which we
could arrive a a quantitative measure of this dropping of cals. My senseisthat it was less than 50%
and more than 10%. INA reportsthat their call detail records show dropped call rates from 8% to >
18%. They suggest it was largely due to the dgorithm for handing off calls from satdlite to satdlite as
they passed the phoné's view, and that a significant improvement has been made in the satellites.
Motorola 9500 phones need the firmware upgrade to take advantage of that improvement.

There seemed to be no correlation between dropped cals and time of day, location, phase of the
moon, etc. Of course, in terrain with blocking elevations, we expect some transent sgna degradation
or blockage as satellites move. For example, ayear ago a phone was taken into the Brooks range on
snow machine. Thelocation was afarly narrow, east/west valey with 1000 - 2000' hills around three
Sdes, opening to the east. Cdls were readily made from this location, but only maintained 3-5 minutes,
then reliably dropped. By thetime they could push redia, a new connection could be made and
maintained for another 3-5 minutes. In this case, I'm guessing that the sky view angle was less than the
satellite spacing north to south, given the consistency of the drop-out/redia pattern.

Phone Reprogramming (Upgrade)

Earlier phones have been upgraded by reprogramming on site, but many of our oldest phoneswould
not take the reprogramming and are being returned to Motorola. Phones procured since about July
have come with an indicator that they have the upgrade. However, the programmer we used has a
verson date of 10ct99, and there are differences from the earlier upgrade. A reliable indicator of this
later verson can be found with the following procedure. Power the phone on, wait until it displays
“Searching’, then press the sequence: “*#91#’. The display should indicate “INC0607" for the Oct 99
verson. Earlier versonswill not display anything in response to this command. All phones not
responding with the code should be upgraded for the grestest operationa benefit. We have only
scattered use over the winter, and won't know how sgnificant the improvement is until volume use
resumes in the gpring. Casua use following reprogramming suggests a noticegble improvement in ability
to regigter, rapidity of call set up, clarity of voice and reduction in drop ouit.
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System Busy

The phones seem to report any inability to communicate as "system busy”. So when folks were
delayed in placing a cdl, what they were seeing was most likely the same problem as the dropped cdls
-- brief periods of weak sgnas because of relative satellite positions. In all cases, folks reported that
they waited aminute or two and tried again. Once in awhile it took 2-3 retries, then they connected.
Users commenting on this usudly finished with “But | dways knew | could get acall through when
needed.”

Emer gency Response and System Overload

In an emergency response Stuation, we'd expect to use hand held radios for most scene of action
communications. The Iridium phones would be used to connect outside the emergency area. We have
congderable experience using cdl phones thisway, and we know we can serioudy overload asingle
cdl ste. However, the Iridium system is enough different thet it should function much better than cell
phones with respect to loading. The footprint from each satdlite is gpproximately 2700 milesin
diameter and is composed of 48 spot beams. Thus, each spot beam covers an area approximately
300- 400 milesin diameter. Iridium says that each spot beam can handle about 400 s multaneous call
initiaions, and an even larger number of ongoing conversations. So there should be no practicd limit to
the numbers of 1SUs that can register and place calls within alocal geographic area. The practicd limit
isin the gateway, in how many vocoders they have available for linking into the PSTN. That number is
determined by standard telephony engineering guidelines at the PO1 level (1% of cadls blocked during
norma busy times). For 1SU to ISU cdlls, there should be no practica limit, and the design blocking
leve thereis POO5. The bottom lineis that we can never be assured that we won't overload any
communication system available under the right (wrong?) circumstances of use. Just try to place along
distance cdl in the US on Mother's day!

Other Services

Users have suggested or requested various extra services.
For emergency responders, having priority to the syssem may be important. Thisis something
that has been discussed within the Iridium circles, but for the time being they are focused on
getting a solid telephone system up and financialy secure.
Thereisamilitary gateway in Hawaii, which is available for government agency use, after

military review of an gpplication. There may be operationd festures available there that the
commercid gateway in Phoenix doesnt offer. At onetime, Iridium was working on a“Net
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Voiceg’ (push to talk, multipoint) festure which would be available through the Hawaii gateway.
Development on the latter has been indefinitely suspended, as of the last word | received.

The data channel is till under development. When it first becomes available, it will bea
modem equivaent, for making point-to-point dia-up connections, and very dow (2400 baud).
For many applications, it would be beneficia to have a packet data system, which could send
amall data packetsin between voice packets, transparently. | will continue to promote this.

New Phone Features

The new Motorola 9505 phone, just released, has. connections for an encryption unit, so they
can be used for secure communications; connections for cell-phone competible earphone and
microphone for hands free operation; data port for SM'S to/from a notebook computer; less
susceptibility to dust and moisture. 1 will be procuring these for evauation.

Accessories

A variety of accessories are available for both Motorola and Kyocera phones. The Kyocera
accesories are dowly becoming available. Kyocera offers afull mobile mount, including
separate handset, speakerphone and power from the vehicle. Motorola offers a docking
gtation for fixed site use, which offers separate handset, speakerphone, 2@ SIM dot, charging
drawer for 2 batteries, and externa power connectionsfor AC or DC (e.g. solar pand). Both
offer externd antennas for fixed mount. Motorola offers two different magnetic mount mobile
antennas. There are many other accessories. We have samples of many of the accessories,
and varying amounts of experience with them.

Cost/Benefit Examples

Fire operationa procedures require positive contact with dl fire crews a least once aday. In
aress of no backbone radio coverage this has meant a daily overflight. Between the plane
($225/hr) and the personnd ($25/hr), daily flights to afire can cost hundreds of dollars. An
Iridium phone call to meet this requirement would cost under $10. A three day fire an hour
away would require $1,500 for overflights vs. $30 for Iridium phone cdls, thus paying for a
phone in asingle smdl incident.

Asilludtrated by anecdotes, launching afull Rescue Coordination Center search and rescue
mission was avoided by a $10 Iridium phone call, probably severd timesthisyear done. This
is compared to the cost of launching a Hercules with afull search crew to fly from Anchorage
to the farthest north parts of Alaska and perform a search.

14



VIlI.  Anecdotes
7) Describe any specific anecdotes that illustrate the usefulness to you.

This section is voluminous, but | believe it presents the operationd picture far better than any other way.
The anecdotes have been copied verbatim from the responses, with minor editorial changes to eiminate
names, or, in one ingtance, to merge two accounts of the same story.

Geologist
| was doing GPS mapping and compliance ingpection of aminerd materiad sde Site on the north
shore of Selawik Lake some 90 miles east of Kotzebue. From there | was scheduled to fly to
Kianaand pick up aminer to take him with me for an ingpection of the cleanup and reclamation
work he had accomplished on his mining claims which were another 40 miles north of Kiana
Accessto the gravel Ste and the mine Site was by helicopter. Since | didn't know how long my
grave pit ingpection would take | told the miner | would cal him when | was sure of my arriva
time in Kianato pick him up. That way he wouldn't have to wait for me at the airdtrip. | cdled
him when | finished, flew to Kiana, picked him up and flew to the mine Ste - no waiting on ether
of our parts.

My second use of the satellite phone was acdl from amine site south of Candle, Alaskato the
chartered air carrier office in Kotzebue to order adrum of jet A-50 fuel to be delivered in
Candle by fixed wing so the helicopter | was using would have enough fud to get back to
Kotzebue at the end of the day. | had pre-arranged the call for fuel on an as needed basi's, sSince
| did not know how much flying we would do until 1 arrived in the Candle area.

Outdoor Recregtion Planner & Wildlife Biologist
During arecongtruction of the Rohn cabin on the Iditarod Trall in the Alaska Range, we
discovered the roof was severdly rotted. We cdled for additiond materias (enough for new
roof), which were sent without delays in the work schedule. If not for the phone, the cabin might
have remained without aroof until next summer, possibly severdy damaging the structurd values
of the cabin. At the very least, we would have had around trip to Anchorage by someone from
the work crew, a an additional cost of $1000. The roof materia arrived and all was saved.
We communicated to the office that we needed to extend our Stay severa days due to weather
and additional work needed. A rescue effort may have ensued had we not had comm to the redl
world.

Fire Suppression Specidist
| hed the opportunity to use the Iridium for two weeks while down a Chicken working the B245
fire - it worked out nice because we had no FM link to FBK at first, Radio Shop came down
and eventudly set-up arepester, but until we got the FM link it was nice to have instant access
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back to town. There were two of the Iridiums there at Chicken and they were the most-used
piece of equipment in fire camp.

Wildlife Biologist
The phone was tremendoudy useful, dlowing for much safer flying than ever before because of
the ahility to cdl in frequently from such aremote area. Thiswas especidly useful when our
helicopter broke down 70 miles northwest of Umiat. We were able to cal for assstance
immediady. Without the phone we would have been using a round-robin flight plan and would
not have been missed for about 8 hours. Even then, our location would have been known only
within a50 mileradius circle. These time delay and location problems could have been
improved by activating an ELT or PLB, but then rescue would have been very expendve, and
not in aform appropriate for the circumstances.

Outdoor Recrestion Planner
While on Gulkana River, encountered unauthorized guide and party. Was ableto cal after
hours, on weekend and verify the guide was not authorized and let law enforcement handle the
problem. With radio system, have few places on Gulkana River where it is possible to tranamit
out and probably would not have reported incident until we got off the river.

Campground hosts a Sourdough and Tangle Lakes Campgrounds a so were issued the phones
because we have problems with radio communications in these campgrounds and no public or
private phones are reedily available to report emergencies and dedl with problems after office
hours.

Hedth & Safety Specidist
| drove a maintenance vehicle up to Coldfoot on May 9th. It was loaded with dl sorts of
carpentry supplies and tools and was pretty heavy. The thought thet this vehicle would not make
it to Coldfoot (250 miles) on one tank of gas never entered my mind. Well, needlessto say, |
ran out of gas 20 miles from Coldfoot. | needed to get hold of Coldfoot Services so they could
bring me out some gas but | didn't know the number. 1 caled information with the Iridium phone
but it wasn't available. Remember, this was Sunday and Mother's Day on top of it. | cdled my
sster because | knew she was home and had her look up the number for Coldfoot Services.
She gave me the number and | called them. They brought me 5 gdlons of gasand | made it to
Coldfoot. It should be mentioned that Coldfoot Services did not charge me for the service, only
the price of the gasoline.

Wildlife Biologist
While working the Bonasila River, | found mysdf 100 miles up river from the village with avery
margina supply of gasto get back. | called the officein Anchorage, let them know of my
Stuation, and was able to have a helicopter that was contracted to BLM in Unadakleet bring 10
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gdlons of gas and meet us on theriver. It may have been along float back if we did not have
the phone.

Ducks unlimited cooperator
| helped coordinate 6 field crews (20+ people) around interior and coasta Alaska this summer -
- each crew had 1 or 2 satellite phones. The crew | participated on had aluggable satellite
phone (45 Ib. briefcase-9ze variety) in addition to an Iridium phone. Our firgt staging location
was on the northwest side of the Alaska Range. The luggable phone (which we planned on
having on dl the time) could not pick up or hold satdllites and radio-communications were
limited to line-of-sight. We ran criticaly low on fuel and food and had to cdl in for supplies.
With the Iridium phone we were able to do so. We dso had to reschedule charter flights due to
weether which the Iridium phone dlowed usto do. The other crews were checking in with me if
they needed anything and again the Iridium phone (not the old trust-worthy luggable) got the job
done. We overcame our problems with the Iridium by getting al important information out
within the first 2-3 minutes of the cdl (satdlite strength tended to drop off rapidly and
connections were eadily lost) and by using an externa, multi-directiona antenna so the phone
could be used indoors rather than in screaming winds and rain (not al crews had the luxury of
this atachment and were therefore hard to get in touch with).

The day afew of us got dropped off on aremote wilderness lake and relied on a hdlicopter to
find usin the fog we were grateful to have the Iridium phone and the extended 8-hour battery
(we werein touch with someone a home base who could reach the helicopter by radio and
guide him to us).

Geologist
| was a aremote mine Ste this summer. Our work crew finished our work early. Rather than
St around for aday, we cdled the charter company in Fairbanks and arranged an earlier pickup.
It took about two minutes.

| carried a phone once when | had to ride an ATV into another remote area near Chicken.
Since | was by mysdf and in unfamiliar country, | was nervous about getting stuck or having a
mechanica break-down many miles from theroad. | liked having the phone with me because |
could have cdled for help from wherever | had a problem.

Ranger
| contacted an individua regarding a violation in the Nome Creek area. Beforeissuing him a
violation notice, | was able to use the Iridium phone and telephone Alaska State Troopersto run
arecords check on him. In the past, | would not have had the capability to contact AST from
that location.
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Fire Suppression Specidist
| used the Iridium to some extent for a 15 day fire out of Rampart. | worked at a staging area at
the Rampart Airgtrip. Instead of using the radio for complicated business; | phoned our dispatch
4-8 timesaday (2-10 minutes per cal). Very handy in that respect.

Natural Resource Specidist
It was very useful when an arcraft radio didn’'t work. It dlowed usto flight follow every time
we landed, permitting us to finish the misson and saving dollars from possible search flights that
may have been dispatched.

Fire Management Officer
Landed at a Ste near Chicken in helicopter. Had been working low level. Would have had to
go up to 3000 to 4000 feet to hit mountain top repeater. Simply landed at Site, turned on phone
and checked in.

Ranger
The mogt important call made was 200 miles north of Fairbanks when my transmission went out
on my patrol truck. | wasableto call for awrecker to respond to tow the vehicle back. | was
In an area of poor radio reception.

Y ou can put down another rescue for the space phone on Sun. the 9" of Jan. While on the
Daton, 20 miles south of the Y ukon River, the transmission went out of my patrol vehicle again.
With the aid of the Iridium phone | called for awrecker to tow the vehicle back to the dedler for
repairs. The temperature was about -28F.

Outdoor Recrestion Planner
| was COR on awdll drilling contract at Waker Fork Campground about 100 miles from Tok.
There were a couple of technical questions that needed immediate resolution. 1t would have
been difficult to describe and relay the message over radio due to the technical content. Over
the radio via a person with no knowledge of what | would have been talking about, the message
would mogt likely have been mis-communicated, either when transmitted or when the answer
came back., as they have so many times before. With the Iridium, | was ableto call directly to
the Contract Officer in AFS and the Engineering Dept at AFS for quick, clear resolution.

Redlty Specidist
| initidly planned to do this by boat, Since it was supposed to be at Sesolik, just across the water
from Kotzebue. | changed to a helicopter when the applicant said he was 70 years old and
didn’t want to go that far by boat unless the water was smooth. | didn’t want to take a chance
on the water being smooth, and scheduled a helicopter. Besides, a boat would have cost $300
(awindfdl for the boatman), and a helicopter for such a short atrip probably would not cost
much more.
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We scheduled the exam for 0800, and had to postpone until 1100 due to coastd fog. It was ill
foggy for about one or two hundred yards inland from the coast.

Before we took off | talked with (gpplicant) and showed him the maps and where | thought we
were going. He was familiar with the area.and named the applicants on ether Sde of where his
Parcel D was supposed to be. (Another man) Kotzebue IRA, aso knew the area and went
aong on the exam. Thislooked like an easy exam; we just needed to find one of the existing
survey monuments for atie-in, and finding the monuments should be easy because it would just
be short seaside vegetation.

We got across the water and into the area. There were survey monuments al over the place,
and we landed afew times to identify the survey markers. Sincethisisright on the coast it was
hide and seek with the fog, and visbility was only afew hundred yards and sometimes less.
(applicant) was naming the camps as we went. We identified the area Parcel D was supposed
to be; at this point (gpplicant) pointed up the coast and said his Parcel D was 15 miles away at
Cape Krusengtern.

This, of course, caused some congternation. We thought he was probably trying to take usto
one of his other parcds. We flew up the coast towards Cape Krusenstern, meanwhile trying to
explain to him we wanted to see Parcel D, not one of his other parcels. Since communicating
over the intercom and seat back was not working very well, we landed and pulled out the maps.
(Applicant) said he had never been to Parcel D as gpplied for; one of his sons must have said he
had an dlotment there. He aso described his other three parcels as being on the Little Noatak
River and that area. We were then convinced he really was taking us to his intended Parcd D,
and piled back into the helicopter and took off for Cape Krusenstern through the fog.
(Applicant) continued to name camps as we went up the coast.

Welanded on Parcd D. At this point we were off the maps | had with me, and we were
concerned about possible conflicts with other dlotments. | got a GPS location with my handheld
GPS, and cdled the Fairbanks Public Room on my Iridium phone. After some coaching on
using ALIS to convert lat/long into township and range, and pulling an MTP in the wrong
meridian, we determined there was only one dlotment in Section 31, with room on either Sde
for another alotment. The gpplicant in Section 31 was (another). | asked (gpplicant) where
(another’s) dlotment was, and he pointed on the up coast Side of the triangle | had ingtalled.
Thiswas congstent with his earlier indication that his alotment was on the down coast Sde of
the marker.

We made our way back to Kotzebue a quarter mile inland in bright sunshine. This easy one
hour exam just across the water had turned into a three hour exam to Cape Krusengtern.
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VIII. Suggedtionsfor Improvement

8) Do you have any suggestions for improvement in the phones, the service, or other aspects of
the system?

The following suggestions were mentioned explicitly. However, weighting should not be taken too
literdlly, as many responses to question 6 imply desired improvements.

Better protection from environment we work in, waterproof it, make it float 1111
Smdler phone NI
AA Battery pack il
Increased battery life NI
Aircraft attachment for usein flight Il
Needs externd antenna I
Internet access I
Simpler phone at lower cost — only need way to place cadl to PSTN I
Improve sgnd qudity and link holding |
Smdll solar pand included |
Improve antenna attachment |
Make volume buttons less easily pressed during normd use |
ATV/Snowmeachine adapter kits for power/charging. |
Hearing aid compdtibility |
Fix cal drop out problem |
Ability to send larger datafiles |
Incorporate GPS into it that broadcasts its position periodicaly, or when turned on. |
Positive acknowledgment that phone received SMS |
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IX.

Miscellaneous Operationd Comments from Users

Fire Management Officer

| tried the phone from the Aero Commander. Used it twice. Acquisition was no problem. Cdls
went right through. | could hear the person | caled but gpparently the microphone on phoneis
very sengtive so picked up al the noise and person | was talking to could not read me very well.
Might work in apinch of | had no other way to make contact from aircraft.

Excdlent toal! Best technologica advancement since the Shindawa pump. Thisitemisa“must
have’ in our business, no doubt in my smal mind.

Ranger

| used and tested the Kyocera phone and found it to be very user friendly. | made dl of my cadls
north of the Arctic Circle and found that getting registered was very fast. | never was able to get
to alocation that | could not cal out of (aslong as | was outside my vehicle). | received severd
e-mail messages and even without a user manua this phoneisapick up and use modd.

| found that due to the sSize of the Kyoceral carried it on my person amost everywhere | went
and | did not have to remove it from its carrying case, another bonus. | aso found that the
antenna did not release in the carrying case like the Motorola unit did and the antennalis easier to

manage.

| believe the battery lasts longer than the Motorola. This past week in Coldfoot the Motorola
phone carried by another went down and this unit is till operative. However, | found that when
the battery islow there is no warning, only a beep, beep and the Sgnd islogt.

Radio Technician

| kept my phone in awater proof bag to keep it from getting wet and possibly rendering it
inoperable. Supplying these for folksin the field might save on water damage.

Outdoor Recreationd Planner

Curioudy, deep canyons and valeys did not affect the qudity, but the trees sure would.

Environmenta Protection Specidist

These should be standard field equipment, especialy when they get more compact and chegper.

Wildlife Biologist

| hope BLM uses the Iridium phones as a sandard way to communicate from remote placesin
thefield. | think it adds amuch higher leve of safety for field crews.
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Zone Coordination Officer
In some instances (BTT areafiresin particular) there was radio coverage yet the |Cs found the
phones more convenient. | sugpect thiswas so they didn’t have to climb up to ahigh point or
string up a Larsen antenna.

Outdoor Recrestion Planner
After doing business with the Iridium phone, | would not like to adjust to field work without it.
It sagreat way to do busnesswhile out in the field and to put family at ease so that the work
can be done effectively.

Mining Enginesr
| used the phone to respond to two family emergencies that occurred. Without the phone |
would not have been able to resolve these situations. The peace of mind this gave was of
enormous vaue.

FWS Wildlife Biologist
Previoudy | was extremely frustrated by the idiosyncrasies of the radio phone patch system, and
daily check-insto the Fairbanks office were often more aggravating than not. The Iridium phone
meade check-ins very easy, less stressful, and lesstime consuming. | adso felt like | would have a
better chance of getting through to the office with the iridium phone than if | had to depend on
the radio phone patch system.

Outdoor Recrestion Planner
It would be nice to be able to issue these to dl our fidld going personnel, including seasonds,
volunteers, campground hosts, etc.

Ranger
But those inevitable problems aside, the phone provided communication in places where we
never had any before. | wouldn't go out there without one anymore.

Smoke Jumper Chief
The units seem to be meeting the needs of the smoke jumpers. The Gaena zone likes the
positive contact with remote fires.

Surveyor
It may sound smple, but just getting a plane out of aremote bay where we were working to a
town was, pre-Iridium, a pretty daunting task. Most areas had no radio coverage, so the Iridium

redly camein handy.

Smoke Jumper
My IC was able to discuss strategy of afire going bad directly with zone FMO.
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Archaeologist
Occasionally we had crews working outside our radio coverage area (north of Brooks Range).
Since someone was not always near the phone at the base camp we set up a procedure
whereby if afied crew did not get an answer at the base camp, they would call NFO and leave

amessage on my voice-mail. The person at the base camp would check my voice-mail every
hour for messages from the field crews.

Fire Management Officer
The Iridium pager worked exceptiondly well. All messages sent (note log sheet) were received
within 2 minutes of being sent. Messages were received in Fairbanks, Delta, Glenndlen, and
most impressively in the Copper River Canyon south of Chitina. 1f you haven't been there

before, the Copper River Canyon is a steep narrow rocky canyon with limited horizon.....In
generd an excellent performance.

23



